Guided bone regeneration (GBR) is indicated when there is a volume deficiency of the residual ridge that prohibits implantation or optimal implant installation for esthetic and functional needs. Our objective is to describe a new minimally invasive GBR and report its clinical application in several patients. A vertical incision is made mesial to the augmentation zone. The periosteum is initially elevated with a miniature chisel, and then through a series of sequential balloon inflations. This yields a tunnel with adequate space for membrane insertion, decortication, and grafting with substitute bone and platelet rich fibrin (PRF) filling. Primary closure is obtained by 2 or 3 simple interrupted sutures. Vertical and horizontal gains were measured on computerized tomography obtained before and 5 to 6 months after the procedure. Eleven patients were treated with this procedure. There were no significant adverse events. The range of vertical gain was 2.4 to 5.1 mm, while horizontal gain measured 1.3 to 3.9 mm. Implants were successfully placed in 6 patients.
INTRODUCTION
C onventional guided bone regeneration (GBR) 1 is performed via a horizontal incision along the alveolar crest, with two oblique vertical incisions and release of the periosteum. Placement of any barrier membrane 2 , corticocalcaneous autografts, [3] [4] or demineralized freeze-dried bone [5] [6] to optimize GBR can potentially result in excessive tissue volume that, along with the procedural edema and inflammation, exerts tension on the suture line. Reported methods to alleviate tension over the suture line include overlapping the flap, positioning the flap laterally, tissue grafting, or using a combination of mattress sutures and interrupted sutures. Despite these surgical techniques, this procedure may still be associated with excessive tension on the suture line, which can often result in suture line opening and early membrane exposure and infection. 3, [7] [8] Complete tension-free primary closure is essential to prevent these complications. 9 While the effects and impact of early membrane exposure are controversial, most clinicians would agree that this complication warrants meticulous oral hygiene and frequent patient followup. Early membrane removal can result in reduced bone fill 10 and the presence of infection can cause additional bone loss. [11] [12] Some authors 3, 13 believe that early membrane exposure without infection does not have a profound effect on GBR and should be managed with thorough plaque control. Regardless of the eventual consequences, the consensus is that postoperative soft tissue dehiscense is a frequent and undesirable complication of GBR.
This describes a new minimally invasive GBR technique that uses nonconventional incision lines, along with balloon-assisted elevation of the periosteum, and reports its clinical application in several patients.
MINIMALLY INVASIVE TECHNIQUE

Patients
This technique is indicated for partially or completely edentulous healthy adults, with insufficient localized jaw bone volume to receive dental implants. Presurgical radiographic evaluation is used to determine the severity of ridge resorption (CT, panoramic, and periapical radiograms) followed by clinical examination to evaluate the type of gingiva (attached or mobile). The patients should receive a detailed explanation regarding the technique and sign an informed consent prior to the procedure. The membrane was prepared according to the manufacturer's instruction. Measurements of the desirable GBR area are obtained by radiographic and clinical measurements. Nitrous oxide gas may be used with local anesthesia (eg, Articain 4%, such as Ubistesin Forte 3M ESPE Dental, Seefeld, Germany). The latter was administered via infiltration of the buccal and palatinal regions in the upper jaw, and inferior mandibular, lingual, and long buccal blocks in the lower jaw.
Equipment and materials
A vertical full-thickness incision is done in the mesial aspect of the augmented ridge (Figure 1a ) from the free gingiva to beyond the mucogingival junction (MGJ). In completely edentulous ridge, the incision was extended 3 mm toward the palatinal in the maxilla and up to the alveolar crest in the mandible (Figure 1b) .
A dedicated mini-chisel is inserted through the incision between the bone and the periosteum ( Figure  1c ) and advanced to gently release the periosteum from the bone. Using this technique, the chisel was moved from the alveolar crest to beyond the MGJ, until the distal border of the desired GBR segment is reached. Once an initial tunnel has been created, the Foley catheter is placed into the targeted GBR zone. The balloon is inflated with a dedicated inflator to a pressure of 2 atmospheres (Figure 1d ). Sequential inflations are executed from distal to proximal. When the initial tunneling was completed (Figure 1e) , the periosteum was further released beyond the alveolar crest from both the palatinal and lingual aspects. Extreme caution must be exercised to avoid tissue perforation during these maneuvers.
The membrane was trimmed to the desirable dimensions, then placed into the tunnel and adjusted to cover both buccal and palatinal (or lingual) surfaces of the bone (Figure 1f ). Membrane stiffness increases as soon as it absorbs any fluid. The margins of the membrane should be .3 mm away from the incision. A pouch was created between the bone and the membrane. Using a straight hand-piece with a small rounded diamond bur, several decortications were made to achieve inductive bone cells from the marrow space. A mixture of autologous fibrin obtained from patient's centrifuged blood and bone graft substitute is inserted into the tunnel until the desirable ridge dimensions are obtained.
The incision was closed with 2 to 3 simple sutures (Figure 1g ), and the membrane is secured by a suture to the tissue to prevent any mobility. Patients were instructed to wash the mouth with chlorhexidine 0.2% twice daily, continue antibiotic therapy for 7 days, and avoid prosthesis use and chewing or brushing the affected area for 2 weeks. Sutures may be removed after soft tissue healing approximately 10 days after surgery.
CLINICAL APPLICATION
Between May 2005 and May 2006, 11 patients underwent this surgical procedure. Mean age was 54 years (range, 32 to 76). After 5 to 6 months, patients underwent a second computerized tomogram. Three measurements of height and width were obtained (medial, mid, and lateral) for each tooth location and a mean of these measurements was calculated. There were no periprocedural or postprocedure complications. All procedures resulted in major swelling of the surgical region, but only a minor degree of transient pain and disability.
Measurements of osseous structures obtained before surgery and at 6 months postoperative are summarized in the Table. Six patients received dental 
DISCUSSION
This article presents a ''tunneling'' that allows performing GBR by creating a relatively small vertical incision, as opposed to traditional horizontal incisions. After a series of balloon dilatations, it is possible to place an adequately sized barrier membrane with autologous fibrin and bone graft substitute through this small incision. Primary closure without tension on the suture line is easily accomplished with this small vertical incision. Suture line opening and early membrane exposure observed frequently after primary closure using horizontal incisions has not been observed by the authors, and no apparent limitations or shortcomings of this method have been experienced. The literature reports successful GBR using PTFE, [14] [15] collagen, [16] [17] and titanium mesh. Additional research is needed to determine which augmentation materials may be more beneficial using this technique.
